Diabetes mellitus (DM) is a metabolic disorder resulting from a defect in insulin secretion, insulin action, or both, and its prevalence is rapidly rising all over the globe at an alarming rate.\[[@ref1][@ref2]\] DM is a major global health problem affecting approximately 347 million persons worldwide.\[[@ref3]\] Nearly, half of the individuals with DM remain undiagnosed thereby being subjected to DM related risk of complication.\[[@ref4][@ref5]\] In 2014, 9% of adults 18 years and older had diabetes. In 2012, diabetes was the direct cause of 1.5 million deaths. More than 80% of diabetes deaths occur in low- and middle-income countries.\[[@ref6]\] The estimated prevalence of DM in the adult population of Ethiopia is 1.9%.\[[@ref7]\]

Glycemic control has a main role in diabetes management which mainly depends upon patient adherence to the treatment plan.\[[@ref8][@ref9]\] To maintain adequate glycemic control, patients typically follow a self-management regimen involving frequent self-monitoring of blood glucose (SMBG), dietary modifications, exercise, education, and medication administration. Collaboration and negotiation with health care providers, family members, and others are essential so that such behavior changes are optimally supported and encouraged.\[[@ref10]\] Adherence is the default medical term used in literature to depict patient\'s behavior (in terms of taking medication, following diets, or executing lifestyle changes.\[[@ref9]\] Adherence to a medication regimen has been defined as the extent that each patient takes medications as prescribed by their health care providers.\[[@ref11]\] Hence, it implies active, voluntary, and collaborative involvement of the patient in a mutually acceptable course of behavior to produce a therapeutic result.\[[@ref12]\]

Accurate assessment of medication adherence is necessary for effective management of diabetes. However, there is no gold standard for such assessment although various methods have been reported in the literature.\[[@ref13]\] A systematic review of literature showed that adherence to oral hypoglycemic agents (OHAs) which measured by retrospective analysis ranged from 36% to 93%, although prospective electronic monitoring analysis of outcomes documented 67--85% of patients took OHAs as prescribed.\[[@ref14]\] There are different methods to measure adherence to OHAs such as pill count, medication event monitoring system, refill data, and self-report.\[[@ref15]\]

Assisting patients to adhere to often complex treatment regimens and achieve tight blood glucose control is a challenge that must be addressed during all phases of diabetic treatment.\[[@ref16]\] Nonadherence, poverty, lack of knowledge and poor follow-ups are the main factors observed in poor glycemic control\[[@ref17]\] and may lead to suboptimal therapeutic goals and also associated with increased risk of hospitalization.\[[@ref18][@ref19][@ref20]\] Nonadherence in chronic diseases has been described as taking \<80% of the prescribed treatment.\[[@ref12]\] Some reported factors as predictors of medication adherence to anti-diabetic treatment are patient characteristics, the complexity of the therapeutic regimen and characteristics of health care systems.\[[@ref21]\]

Besides the absence of sufficient national data on prevalence and incidence of DM in Ethiopia, there is increasing attendance rates and medical admissions in hospitals.\[[@ref22]\] According to IDFA report, (2012) Ethiopia ranked 3^rd^ among the top ten countries in Africa with 1.4 million DM cases and estimated the prevalence of 3.32%.\[[@ref23]\]

Nonadherence to chronic diseases has been described as taking \<80% of the prescribed treatment. Adherence to diabetes treatment has been reported to be suboptimal ranging from 23% to 77%.\[[@ref12]\] There is a gap in knowledge about the prevalence and factors affecting adherence to diabetic treatment in developing countries because a limited number of studies were conducted in these countries. This study was carried out to address the area not covered previously and at least to narrow down the knowledge gap from the South Eastern part of the country. Therefore, the aim of our study was to assess nonadherence and factors affecting adherence of Diabetic Patients to anti-diabetic Medication in Assela General Hospital (AGH), Oromia Region, Ethiopia.

Materials and Methods {#sec1-1}
=====================

The study was conducted in AGH, which is found in Assela town, Arsi zone, Oromia region, Ethiopia. Assela town is located 175 km in the South-East of Addis Ababa. The hospital has several departments to deliver diversified health care activities through a number of different care providing units. Among the units, diabetes follow-up clinic is the one which provides anti-diabetic treatment and counseling.

A descriptive cross-sectional study was conducted by interviewing the patients visiting the diabetic clinic for follow-up using structured questionnaire and by reviewing case charts using checklist to assess the level of adherence to anti-diabetic treatment among DM patients, who were following their treatment in AGH between January 24, 2014 and February 7, 2014. A self-reported 4-item Morisky medication adherence scale was used. Patients who have been on anti-diabetic drugs for more than 2 months, age above 18 years, who have no communication problem, who have no mental problems and volunteer to participate in the study were included in the study and those below the age of 18 years, elders above 80 years (because of fear of recall bias), those with obvious psychiatric problems were not included in the study. Sample size was determined by using the following formula based on the following assumption: "P" is the proportion of patients adherent to the treatment; which was assumed to be 50%; "n" is the required sample size, "z" is a standard score corresponding to 95% confidence level and "d" is the margin of error (5%). From this the determined sample size was:

n = (z \[a/~2~\]^2^ × p \[1 − P\])/d^2^ = (\[1.96\]^2^ × \[0.5\] \[1 − 0.5\])/(0.05)^2^ = 384. Since the number of total population was \< 10,000 (N \< 10,000) the size of sample was adjusted by the following formula:

nf = n/\[1 + (n/N)\] =384/\[1+(384/923)\] =271.

After considering 5% nonresponse rate, a final sample size was 285.

Where *n* = The calculated sample size = 384, N = Total DM patients (923), nf = adjusted sample size.

Data were collected by using pretested data collection format. Every day the collected data were reviewed and checked for completeness and consistency of response.

Data were analyzed by using Statistical Package for the Social Sciences (SPSS) version 16 for Windows. Descriptive analysis was used to describe the percentages and number of distributions of the variables in the study; and the association was identified for categorical data. *P* ≤ 0.05 was considered as statistically significant. The result was presented using tables, graphs and texts as based on the type of data.

Ethical clearance was obtained from the Ethical Committee of Pharmacy Department, College of Public Health and Medical Sciences, Jimma University. Then, officials at different levels in the study area were communicated through letters from Jimma University, College of Public Health and Medical Science Department of Pharmacy. Informed consent was obtained verbally from each study participant after a clear explanation about the purpose of the study. Confidentiality of the information was assured, and privacy of the respondents was maintained.

Operational definitions {#sec2-1}
-----------------------

### Health literacy {#sec3-1}

The degree to which individuals have the capacity to obtain, process and understand basic health information and services needed to make appropriate health decisions.

### Adherence {#sec3-2}

The active, voluntary, and collaborative involvement of the patient in a mutually acceptable course of behavior to produce a therapeutic result.

Results {#sec1-2}
=======

Sociodemographic characteristics {#sec2-2}
--------------------------------

Of total respondents, 285 were involved in the study (females \[149, 52.3%\] and males \[136, 47.7%\]). The majority of them (189, 66.3%) were in the age group of 30--60 years. Two hundred nineteen (76.8%) of respondents were married currently. Most of them, 152 (52.3%) were orthodox Christian and Oromo (77.9%) by ethnicity. About 54 (18.9%) of the respondents were illiterate. 61.4% reported that they earn \<500 birr per month. Only 3 (1.1%) of them reported habit of smoking and 38 (13.3%) of them were alcohol consumers \[[Table 1](#T1){ref-type="table"}\].

###### 

Sociodemographic characteristics of diabetic patients at diabetic clinic of AGH, January 24, 2014 to February 7, 2014 (*n*=285)

![](JPBS-8-124-g001)

Factors related to service provider and health facility {#sec2-3}
-------------------------------------------------------

The majority of the participants 203 (71.2%) were satisfied by service provided \[[Figure 1](#F1){ref-type="fig"}\]. Most of the study participants reported that they visit the health service every 2 months (61.8%) \[[Figure 2](#F2){ref-type="fig"}\]. Around 136 (47.7%) of participants reported that they get counseling service by health care providers on each visit \[[Figure 3](#F3){ref-type="fig"}\].

![Patients\' satisfaction in relation to service provider and health facility at diabetic clinic of Assela General Hospital January 24, 2014 to February 7, 2014 (*n* = 285)](JPBS-8-124-g002){#F1}

![Frequency of visiting diabetic clinic by the study participants, Assela General Hospital, January 24, 2014 to February 7, 2014 (*n* = 285)](JPBS-8-124-g003){#F2}

![Frequency of getting counseled by healthcare providers in diabetic clinic at Assela General Hospital, January 24, 2014 to February 7, 2014 (*n* = 285)](JPBS-8-124-g004){#F3}

Distribution of different variables among the patients {#sec2-4}
------------------------------------------------------

The majority, 161 (56.7%), of participants, were on diabetic treatment for 1--5 years. Of all respondents, 166 (58.2%), 95 (33.4%), and 24 (8.4) had OHA, insulin, and both treatment intensity respectively. A Larger proportion of patients, 201 (70.5%) were on the simple regimen. At least one side effect to diabetic medication had been reported by, 92 (32.2%) participants. Two-hundred two (71%) of the respondents did not have a family history of diabetes and only 48 (17%) respondents had a glucometer at home. Some of the respondents, 45 (16.7%), reported to use additional treatment options besides hospital treatment. Eighty-nine (31.2%) of the study participants missed one or more doses in the last month during the study period. A major reason for missed doses was forgetting to take the medication (60.7%) \[[Table 2](#T2){ref-type="table"}\].

###### 

Distribution of different variables among DM patients in diabetic clinic of AGH, January 24, 2014 to February 7, 2014 (*n*=285)
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Factors associated with anti-diabetic treatment adherence {#sec2-5}
---------------------------------------------------------

The prevalence of nonadherence was 31.2% (*n* = 285). Side effect (*P* = 0.024), presence of glucometer (*P* = 0.002), complexity of regimen (*P* = 0.003), monthly income (*P* = 0.001), level of education (0.003), and distance from hospital (0.02) were significantly associated with nonadherence \[[Table 3](#T3){ref-type="table"}\].

###### 

Factors associated with nonadherence in diabetic clinic of AGH, January 24, 2014 to February 7, 2014 (*n*=285)
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Discussion {#sec1-3}
==========

Diabetes and associated complications pose a major healthcare burden worldwide and present major challenge to patients, healthcare systems and national economies.\[[@ref24]\] Poor medication adherence seems to be a significant barrier to the attainment of positive clinical outcome among diabetes patients.\[[@ref25]\] Presently, there is no single measure accepted as the gold standard to measure medication adherence since all commonly employed methods have drawbacks. In this study, from the available methods, a self-reported 4-item Morisky medication adherence scale was used to assess medication nonadherence. The Morisky\'s instrument was adopted as a method of measuring adherence because of its simplicity, economic feasibility, and as one of the most useful methods in clinical settings.\[[@ref26]\] This was done by requiring patients to answer the questions on the basis of their adherence behavior of last 1-month during the study period.

Adherence to medications is of paramount importance because there are strong correlations between medication adherence, patient outcomes, and treatment costs.\[[@ref27]\] In patients with chronic diseases like DM, medication nonadherence puts a considerable problem in the management. Worldwide adherence rate for medication for diabetes vary between 36% and 93%. Adherence to prescribed medication is crucial to reach metabolic control as nonadherence with blood glucose lowering, or lipid-lowering drug is associated with higher glycosylated hemoglobin and cholesterol, levels, respectively.\[[@ref28]\] The prevalence of nonadherence in this study was lower as compared to the study results reported from Nigeria as well as from Egypt\[[@ref4][@ref29]\] thereby implying suboptimal adherence level. However, it is almost comparable with the study done in Adama Referral Hospital, Ethiopia.\[[@ref30]\]

Distance from the hospital was one of the variables that found to be significantly associated with the adherence status of the respondents. Those patients from distant areas, especially when it was accompanied by poor infrastructure like lack of transportation, were less likely to be adherent as compared to study subjects who were closer. A study done in India reported similar finding.\[[@ref31]\] If the patients need to cover long distance to come to the clinic, it will possibly affect their interest of collecting drugs from the health institution when they refill the medications.

According to our study low income and low educational level were significantly associated with the level of adherence to the treatment regimen. From different studies education and income have been identified as major socioeconomic determinants of adherence to anti-diabetic medication. Low income and low educational level have been associated with higher rates of nonadherence.\[[@ref25][@ref26][@ref27][@ref28][@ref29][@ref31][@ref32]\] Consequently, poor economic base and illiteracy can result in the poor outcome of diabetes due to poor accessibility to healthcare services and self-care of diabetes. More educated patients were more adherent to therapy. Being less educated makes learning more difficult; as diabetes drug therapy gets more complex, patients are required to have more complex cognitive skills to be able to understand the prescribed drug therapy and to adhere to treatment for good glucose control.\[[@ref32]\]

A variety of side effects were reported from different studies, for instance, a symptom of hypoglycemia, constipation or diarrhea, headaches, weight gain and water retention.\[[@ref33][@ref34]\] The most common side effects reported in our study was gastrointestinal side effects followed by hypoglycemic symptoms, weight gain, and headache. In addition, in this study, it was revealed that patients who experienced side effects to their medication were less adherent to the treatment regimen. Early identification and management of medication-related tolerability issue is important to achieve positive diabetes outcomes. Health care workers should give due attention to medication side effects and its impact on the successful management of especially chronic diseases that require long-term treatment.

According to our study patients on complex and multiple medications were nonadherent as compared to patients on one medication. This finding supports the other study which also reported that patients on complex drug regimen were less adherent to their treatment regimen.\[[@ref35]\] SMBG is recognized to be useful and effective in achieving diabetes control. However, in this study only a few number of respondents were performing SMBG practices. The possible explanation for this could be either lack of awareness on importance SMBG in the management of diabetes, or there may be financial barriers to purchase the device.

Conclusion {#sec1-4}
==========

The participants in the study area were moderately adherent to their anti-diabetic medications. Different factors of medication nonadherence were identified such as side effect and complexity of regimen, failure to remember, and sociodemographic factors such as educational level and monthly income. In general, adherence to prescribed medication and self-care practice was suboptimal among diabetic patients in the diabetic clinic of AGH. More effort is needed to increase the medication adherence of these patients so they can realize the full benefits of prescribed therapies.
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